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(54) PROPERTY MEASURING INSTRUMENT 

(57)Abstract: 

PURPOSE: To measure the fine surface shape and thickness of a 
light-transmissive object to be measured. 

CONSTITUTION: After changing the phase of one component of linearly 
polarized light rays through the light phase modulating element 22 of an 
optical system Q and separating the light rays transmitted through the 
element 22 into two polarized light rays, a light-transmissive object 25 
to be measured is irradiated with the separated light rays. Then 
interference light is produced by again superimposing each light ray 
transmitted through the object 25 upon another in the same optical 
path through the optical system Q. An image pickup device 29 picks up 
the image of the interference light and a measurement processing 
means 22 finds the thickness of or refractive index distribution on the 
object 25 from each interference picture data obtained from the device 
29. 





LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2000 Japanese Patent Office 



1 / 1 



00/10/24 11:50 



(19)B*B#iW? CJP) 



02) 'Jkm&fr&n^ 



^11^5-149719 

(43)&gflB 5 ^(1993) 6^158 



(51)Inta B 

G 0 1 B 11/06 
11/24 
G 0 1 N 21/45 



G ' 7625-2 F 
D 9108-2F 
A 7370-2 J 



F I 





^¥3-316399 


(7DUJKA 


000003078 














(22)HiffiB 


¥^3^(199D11^29B 




»^iiiji;n*sm^E*jiiffli72#tti 










it** gig 




























(74)f<i«A 


#s± ten. 





(54) [#&njw«»3 ttttSHteESB 



(57) [£*)] 

0«B3£*(25)«raiiUfc#***^*(Q) K*5V^TI? 
tt«*S6«(29)fcJ: 9«ffcS*u, r©»«Sg«(29)lwJ: 




(2) 



4#BH5P5- 1 4 9 7 1 9 



p5Mi5lSJBI^<^tt^ £ * * 5 ffl£&9¥gk £ Sr Ad L- 

(i) mmn&vtwi&mmo 

[0 0 0 1] 
[0 0 0 2] 

K £ >J 7>H££*vfc 2 o(E>7fef4*H& U 4 £ril LTWI 

[0003] rne>»(S*ixfc*tt««i3e#s'cs»# 

r(Otr— ax 2&il otMf6 

[0 0 0 4] t;6-e, sltS/'^i'^^r-^^® 
flttRfcis v > XK%{m Sr»J^i-5 ft £ tiX v * 5 
CKD^-g-, pK/^/i-**— 79* J* 

^fsts^tv^o -?:l.t. tf@^i o\zx vmmt^v 9 
fiistg$nfc#®^x-^^K^w$n. femora 



[0 0 0 5] — 0 814 v^— gm!£fi-& 

liA-7^7-10, 11 lXf$.7— 1 2/l 3£BEtt 
UT^(?55*><^^ 7—1 3 .fc^ 7*51^1 4£^tt, it 
U \ Sfrbfflti£1xtc%&^ — 7 5 7 — 1 0 T- 2 Zfrfatd 
»H*LT^<^— ^<^7tSr5 7— 1 2, ^—7 5 7 — 1 1 
5rilbT«^ffil 6fce31U rtti^t(cxN-7 5 7 
— 1 0 A><b CDTtSr 5 7—1 3, ^—7 5 7— 1 1 

SriiUTM^ffil 6KejtUTV^. 
[0 0 0 6] r0:RffittftH£<*l 7«v>— 7 5?— 1 

0 i: 5 7 - 1 2 £ 0>]H] CffiSt^ 

1 4£iEi&£-frT5:7-l 3 0^SSr^i-5. 

bT&iltfr ib^S'J^ 1 7 coff Tt-tf&tb 

[0007] ba»L*a*e>, ^<^i 5 fcSSflrcttTSHH- 
£7?Mbfttt*u*ft?>-f , mmsamzx. 9&m*£wa& 

[0 0 0 8] 

t?(4»J^ 1 7 <oaWBJg«Sr«ffii-5 ^ ^ **H«i: ft 
[0 0 0 9] 

Ttw 5 *>— ^(D^^ffi^^ft^s^^^ J: *) $z 
ft^-tir, i(07t^+B^si^SrSi§bfc7tSr ; e^*H2 

[0 0 10] 

ftS„ r<D^7tl4«^®frJ;t3«^^tt. :<0S« 
[0 0 11] 

[^itecsj] «t\ *&w<o— mi&wz<o^xwffi&&m. 



(3) 



4#BW 5-1 49719 



[ooi2] hi ttmzmfe$im<oMffi®x'$>z. 
%=f-2 (.sir. Eot^-rs) ^22 

^2 2lrA*r-t'5.fc5K#oTV>5 <> :©EOff2 

rfflEOff-2 2$rgigL;fc:)fcte/-^/W*3— ^JJ 

2 3l"A*tb, Z\<D / -v/W^ 3f- — y X A 2 3 f£ «fc 9 2 

bftmZtitc 2 ocoM^tt^W w VX-2 4 SrI-Lt->r 

[0 0 13] r<0»ate^2 5^UIiuyX2 4 
t*fl*l-r'5e«^l**t#?t'VX2 e^iHB^H, ~»*f 
!fel/yX2 6 fc lBj— *SS±(C/^U^^— ^y XA2 

5*»''7^*-/!'^2 7 fi#t$J U VX 2 6 A*t>03 
2o©M*K- ft&±Kfi;Ja£-fc>-l±-r8bfcr?-2 8 l^e 
Jg-f-5t,<Oi:^oTV>5„ X, ^^2 8ttSVNfc4 5 

11=10 { 1 + cos ( a + <f> 
12=10 [ 1+ cos { a + <*> 
13=10 { 1 + cos (a + « 
14=10 [1+ cos 

[0 0 16] rti^TWiii ~I4 ri^Ti^fatB* 

<J> = tan" 1 {(13-11)/ 
Ad= (*/2nn) X 
■5„ ^<D^^T9 >-V^^m^i-tlC£. 



2 8 «rsaLfc#«*K j; vuftT-»?t&mmmw.2 9 

[0 0 14] — fflj£&S#fk3 OaTOttMLTV 
5. r ©jB3e«Hffl*S 3 0 ttM&jgB 2 9 Oftfelc £ 5 

mbfttc&^&mfefrbWLmfe#2 5cOt4^Sr*»-5^ 
I6*#U-CV*3. Afl:W«cMtfB*p'*y 3-1, <£*B|i3#i 
0SS3 2St>'i^©lHlSS3 3Sr*LTV>5 0 ®&p<*-y 3 
1 Kli1fffcg«2 9OT^iri >J#ibixST^iIJ^x- 

2tt, EO^tF2 2OfilC*aCP«Sr«*.«0, */2,- 
7c, 3 n/2\z%:th&ti&ik&-&* A^mbtftfi 
10, 7t/2» Ti, 3 7t/2{-l^«SU-C«^M2 9 0 

^swikf*-* 3 iK!Ett£ * zmm&m 

L--CV^„ ig»H]8§3 3 1 KIEtt^ixfc 

«>, r W^F^+B <t> f>«ffiiJS# 2 5 ©JP^^JStf? 

&tg|BlB3 3coSI*rt^(roVN-CgiW-f--5. 4H&*B£M 

fitf>#Hp$3fc*Il ~I4 te. 
■ [0 0 15] 

) } -(1) 

+ in/ 2) } ] " (2) 

+ tc) } -(3) 

+ (3 7t/2) } ] -(4) 

»± 



(12 - 14 ) } 



(5) 
•(6) 



d (x ,y>> J Ad ( 



[0 0 17] 
[ft 11 

,y) dxdy 



(7) 



fc&g-rs r t \z x *) m 2 izffrfwm-fcfc 2 5 <r>m**-<o 

[0 0 18] X. Z:<Ol£%:\*m3\Z7jk-r£ o\zW®M£fc 

rcD^aiJ^4 0{r*5ft5fflSf^fkn-n a, n-n 

(6) izm-ti 0 fdJP^-A d Tjfcfttf, /Stands 

ir^»A>5„ «£oT, 9k||£B3 3(lf^Ad 

Steffi <J> b&fflfett 2 5 (Dfflfr^ n 5 
$«B£*Ur^5. rog?3i^B3 3£tt«5*£B3 4 

[0 0 19] T^^* 2 O&jgiaUfcftKMBft^ 2 
KCJ;>)itti^M3t^HTE0^2 2tAlt-r5o r<D 



EOf^2 2f4— #ft©ffi^<0&tB&jS£>"tt. r©EO 
KE^- 2 2 L-fc^tt / -^/v^ V* y XA 2 3 IcA 

2<>(Dm%\z^mvxmts^ ~*uz x *)ttmzixit.2 
i<nu%tt.fflmuyX2 4$riiurv-r y («|-fe> 

U 2^<n>m.m%b UT«M3£# 2 5 KUSMtSih, 

[0 0 2 0] r ro«ffliJ«# 2 5 Sriiii Ufc 2 o©I)feli 
6SrilorC/^^^r-7°yXA2 7 lr A 
lti-5o r©7 v/Mir-/yXA2 7ttAWUc2o 
Offi3t?rl^-^BS±lrfiia-g-fc-B:r^^2 8 J'eil 
r <Dtfi%=f- 28tJ2 oO(l3feSrii UTft^f^* k 
^rUT, rw^^*ttffi^H2 9T*^$ 

[0 0 2 1] l©fllr, (3i:tS^[HlK3 2«EO^T- 
2 2<Offiffi^fi$rO, jt/2, »!> 3»t/2{c^n^ 



(4) 



&m¥-S- 1 4 9 7 1 9 



fi#Wi&/*V 3 lKiE<t£it5o 
[0022] ^®IhJK3 3ram&y^y 3 1 CI 

fElS^^fc^-Ti^®^-^*^^^!:!! ~ 14 
S:^ffitoT±f5^;(5) a*&?3M&4S***X>. Z<n=F 
gMSfcfB * £fflv>TJbfiB5£(6)(7)£ifm-r5 rilciot 
ttM£tt 2 5 »/**$Mfr*»JB*r*#*fc ifrott^Sr** 

[0 0 2 3] r©i5»-±IB— 3IMWfrfcv>T«. BiS 
ffift $ 1t.%<n> o *>— <DU%<nGtfa & E OSI^F 2 2 ic 
J: >5^fc:£*. :roEOi^2 2 S^ilLfe^***^ 
tt,2o£0«3td^KUT3¥;Siift»«lB1^2 5 Ir^tt 
U r <r>Wim^.W 2 5 SrSil Ufc#5tSr WtfPJ— 3tSSd 
fita-g-^ $ frTT^Tt tU : ©fftt 2 9 

^ofitffi^fiO, 7t/2. 7i, 3 * / 2 Id v- 7 h£iir 

m-mf$.t£<OX*n^ftMffc. Mx.H 480nm<£>jfcg:<Z> 
ft. PiPt0.61 U/NA) <^tt42>L'>'7r£r/8V^# 

[0 0 2 4] X, J:*Ui. H2RtfH4taH- 

«S— *JH»f*n «r*i-«#«Wje# 2 5.41 
i¥^##£ffliJ*6T*#. ^rro 5 £0 3 fcff** 

[0 0 2 5] ttts, #»Wtt±B— *K«teKJ£S*t* 

V\, fiffif^tLTE0^2 2M^TV>5 

T>b<tV\ ~*Ui^— 7J7-5 0. 5 lRt>'?7-5 
2, 5 3£gE«U r <£> ? 5 9— 5 3 iz Ms. i/f&=f- 



5 4£r^ttfcfc£>i:#o-c^5„ 
[0 0 2 6] A^*->-5«J5gT'fcixli', tfUx.li'l'— ifJtS:^ 
-7?7-5 0T-2*[^tC^l*UT^cD— *«>3tS:.5 7 
— 5 2. />-7 5 7-5 1 SrlU/^^*-/!) X 
A 2 3 IC-gitU itvt tfc(C^— 755— 5 0frt><n 
i*©MJ7-5 3, xn— 7 5 7— 5 1 SriiUTy-^ 
ao**— 7*y XA2 3Ke*£*i>5. ro«Ii:fiy 
5 4«rlB»**T5 9 — 5 3 <n^5r^^-yr?. ' 

[0 0 2 7] 

[0 1 ] *5IMte«t>5tt«»l3fe*««>— 5Wt««:S%^- 
[H2] ra2R«T?ff*jBX£^-5«W3e#S:«tfrift*»feJl 
[0 3 ] |5j^»T*ratft#£p]^5Mffl'j^#£*;£faa> 
[0 4] iaaSB-Cff*S!)M-<51*Si^«:flb6riSl*»e>Jl 

0. 

[0 6] Kltil/^u;**— *#TWf^»*J*BI. 

[Ei7] swi/^^*- a^-^s^roWfigia. 
[08] v i ^y— s^w&fflv^fcff^swfeis 

2 0-f^7^;^, 2 2 2-EOff, 

2 3, 2 7->'v^if-7!)^ 2 4-Iil/y 
X. 2 5-|£8iJj£fls:. 2 6-*t*JV^. 2 8-*&7te 

2 9-'-fttt£i, 3 o -sutjaa^a, 31-Hfc 

-3 2-;-ffiffiHJHI3I&, 3 3-»JH§I», 3 4- 



[02] 



[03] 



25 



40 



no 



nb 



4- 



[04] 



[06] 



41 



1 6 




V 



(6) 



4$gB5p5 — 1 4 9 7 1 9 




